Colchicine-induced increases in immunoreactive neuropeptide levels in hypothalamus: use as an index of biosynthesis.
The colchicine-induced accumulation of vasopressin (AVP) and oxytocin (OXT) has recently been applied to estimate the synthesis and turnover rates for these neuropeptides in whole rat hypothalamus. In the present studies, this pharmacologic procedure has been examined as a potential method for estimating hypothalamic somatostatin (SRIF) synthesis rate, and evaluated further for its utility in estimating nonapeptide synthesis in individual hypothalamic nuclei. Adult male rats received a single injection of colchicine (8 micrograms) into the third ventricle under pentobarbital anesthesia. Twenty-four hr later, immunoreactive (IR) levels of AVP and OXT increased considerably, as previously noted. Hypothalamic IR-SRIF levels, however, were unaffected. The absolute increases in IR-AVP and IR-OXT were greatest in the supraoptic nucleus (SON), with smaller increments in the para/periventricular hypothalamus (PVH) and the median eminence (ME). IR-SRIF levels showed no changes in the PVH or the ME. As a test, the method was applied to the detection of changes in AVP synthesis in diabetic rats. The colchicine procedure reported increases in AVP synthesis in both the SON and PVH in diabetic animals, a result compatible with that obtained previously for whole hypothalamus using radiolabeled procedures. Together, the results indicate that the colchicine procedure is useful in detecting changes in the syntheses of some (AVP and OXT) but not all (SRIF) neuropeptides, and that when applicable, the method is sufficiently sensitive to detect changes in small hypothalamic regions. The method may prove useful in estimating changes in peptide synthesis analogous to that used for serotonin and dopamine; e.g., 5-hydroxytryptophan and dopa accumulation following inhibition of aromatic L-amino acid decarboxylase.